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Amendments to th e Claims: 

This listing of claims will replace all prior versions, and listings, of claims in 

the application: 
Listing o f Claims : 

1. (Currently amended) A non-radiative dielectric waveguide comprising: 

a pair of parallel planar conductors arranged at an interval of half or below of 

a high-frequency signal wavelength; and 

a dielectric strip interposed between the parallel planar conductors, the 

dielectrxc strip having a 0.01 to 0.3 mm-wide chamfer formed at an edge portion in a 

transmission direction of the dielectric strip; 

wherein a surface of each parallel planar conductor adjacent to the dielectric 

strip is planar 4 _and 

Pa ph parallel planar con d uctor and the dielectric strip are bonded with an 
adhgsiye so that a surface of t h e Hislsctric strip facing each parallel planar 
conductor and a cham frv adjacent to thP surface of the dielectric strip are coupled to 
each parallel planar conductor . 

2. (Currently amended) £ ^ non-radiative dielectric waveguide of claim 1 
com prising: 

a pair of nai-allpl nlanar con ductors arranged at an interval of half or below of 
a_high-frequencv signal wave length: and 

a dielectric strip. ^terr -^ H hgtween the parallel planar conductors, the 
^Wt.™ strip ha virr * Q M 1° Q-3 ™™- w1f]p chamfer formed at an edge portion in a 
transmission direction of the d ielectric strip: 

wherein a surfa™ nf eacb parallel plan a r cond uct or a d jacent to the dielectric 

stri p is planar, 
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wherein the chamfer is formed as a flat surface, and one width of the chamfer 
corresponding to a surface of the dielectric strip facing to the parallel planar 
conductor is made larger than the other width corresponding to a side surface of the 
dielectric strip. 

3. (Currently amended) A The non-radiative dielectric waveguide of claim-i 
comprising: 

» pair of parall el planar cond ors arranged at an interval of half or below of 
a high-frequency sigp *1 wavelength: and 

o Hiol^H^r. strip interposed be t ween the parallel planar conductors, the 
Hiplprtric strip haying * 0-01 t o n a ^wide chamfer formed at an edge portion in a 
transmission direction of the dielectric strip; 

^Wo^ » s urface of each parallel planar conductor adjacent to the dielectric 

atri p is planar , 

wherein the chamfer is formed as a convexly-curved surface, and one width of 
the chamfer corresponding to the surface of the dielectric strip facing to the parallel 
planar conductor is made larger than the other width corresponding to the side 
surface of the dielectric strip. 
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4. (Previously presented) A non-radiative dielectric waveguide comprising: 

a pair of parallel planar conductors arranged at an interval of half or below of 
a high-frequency signal wavelength; and 

a dielectric strip interposed between the parallel planar conductors, the 
dielectric strip being made of a ceramics having an open pore ratio of 5 % or less; 

wherein a surface of each parallel planar conductor adjacent to the dielectric 

strip is planar. 

5. (Original) The non-radiative dielectric waveguide of claim 4, 
wherein the dielectric strip has an open pore ratio of 3 % or less. 

6. (Previously presented) A uon-radiative dielectric waveguide comprising: 

a pair of parallel planar conductors arranged at an interval of half or below 
of a high-frequency signal wavelength; and 

a dielectric strip interposed between the parallel planar conductors, the 
dielectric strip having a 0.01 to 0.3 mm-wide chamfer formed at an edge portion in a 
transmission direction of the dielectric strip; 

wherein a surface of each parallel planar conductor adjacent to the dielectric 

strip is planar; 

wherein the dielectric strip is made of a ceramics including a complex oxide 
comprising Mg, Al and Si as a main component and having a Q value of 1000 or 
above at a measured frequency of 60 GHz. 
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7. (Previously presented) A non-radiative dielectric waveguide comprising: 

a pair of parallel planar conductors arranged at an interval of half or below 

of a high-frequency signal wavelength; and 

a dielectric strip interposed between the parallel planar conductors, the 

dielectric strip having a 0.01 to 0.3 mm-wide chamfer formed at an edge portion in a 

transmission direction of the dielectric strip; 

wherein a surface of each parallel planar conductor adjacent to the dielectric 

strip is planar; 

wherein the chamfer is formed as a flat surface, and one width of the 
chamfer corresponding to a surface of the dielectric strip facing to the parallel 
planar conductor is made larger than the other width corresponding to a side 

surface of the dielectric strip; 

wherein the dielectric strip is made of a ceramics including a complex oxide 
comprising Mg, Al and Si as a main component and having a Q value of 1000 or 
above at a measured frequency of 60 GHz. 

8. (Previously presented) A non-radiative dielectric waveguide comprising: 

a pair of parallel planar conductors arranged at an interval of half or below 

of a high-frequency signal wavelength; and 

a dielectric strip interposed between the parallel planar conductors, the 

dielectric strip having a 0.01 to 0.3 mm-wide chamfer formed at an edge portion in a 

transmission direction of the dielectric strip; 

wherein a surface of each parallel planar conductor adjacent to the dielectric 

strip is planar; 

wherein the chamfer is formed as a convexly-curved surface, and one width 
of the chamfer corresponding to the surface of the dielectric strip facing to the 
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parallel planar conductor is made larger than the other width corresponding to the 
side surface of the dielectric strip; 

wherein the dielectric strip is made of a ceramics including a complex oxide 
comprising Mg, Al and Si as a main component and having a Q value of 1000 or 
above at a measured frequency of 60 GHz. 

9. (Previously presented) A non-radiative dielectric waveguide comprising; 

a pair of parallel planar conductors arranged at an interval of half or below of 
a high-frequency signal wavelength; and 

a dielectric strip interposed between the parallel planar conductors, the 
dielectric strip being made of a ceramics having an open pore ratio of 5 % or less; 

wherein a surface of each parallel planar conductor adjacent to the dielectric 
strip is planar; 

wherein the dielectric strip is made of a ceramics including a complex oxide 
comprising Mg, Al and Si as a main component and having a Q value of 1O00 or 
above at a measured frequency of 60 GHz. 
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10. (Previously presented) A non-radiative dielectric waveguide comprising: 

a pair of parallel planar conductors arranged at an interval of half or below of 

a high-frequency signal wavelength; and 

a dielectric strip interposed between the parallel planar conductors, the 

dielectric strip being made of a ceramics having an open pore ratio of 5 % or less; 

wherein a surface of each parallel planar conductor adjacent to the dielectric 

strip is planar; 

wherein the dielectric strip has an open pore ratio of 3 % or less; 

wherein the dielectric strip is made of a ceramics including a complex oxide 
.comprising Mg, Al and Si as a main component and having a Q value of 1000 or 
above at a measured frequency of 60 GHz. 

1 1 (Original) The non-radiative dielectric wave guide of claim 6, 

wherein the composition of the complex oxide by mole ratio is expressed by 
the following formula: xMgO • yAl 2 0 3 • zSi0 2 (wherein x, y and z are numbers 
satisfying the x + y + z = 100 mole %, x representing 10 to 40 mole %, y representing 
10 to 40 mole %, and z representing 20 to 80 mole %). 

12. (Original) The non-radiative dielectric waveguide of claim 7, 

wherein the composition of the complex oxide by mole ratio is expressed by 
the following formula: xMgO ■ yAlaOs • zSi0 2 (wherein x, y and z are numbers 
satisfying the x + y + z = 100 mole %, x representing 10 to 40 mole %, y representing 
10 to 40 mole %, and z representing 20 to 80 mole %). 



Page 7 of 19 



PAGE 10/22 * RCVD AT 8/5/2004 4:09:38 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/2 * DNIS:8729306 * CS1D:2133376701 * DURATION (mm-ss):06-32 



Aug-05-04 01:12pm Frora-HOGAN t HARTSON 



2133376701 



T-856 P 011/022 F-960 



Appl.No. Tf ,205 A ~ D ^No 7 - 6 2 6 0 0 8 2l 

Amdt. Dated August 5, 2004 

Reply to Office Action of May 5, 2004 

13. (Original) The non-radiative dielectric waveguide of claim 8, 

wherein the composition of the complex oxide by mole ratio is expressed by 
the following formula: xMgO • yAl 2 0 3 • zSiO a (wherein x, y and z are numbers 
satisfying the x + y + z = 100 mole %, x representing 10 to 40 mole %, y representing 
10 to 40 mole %, and z representing 20 to 80 mole %). 

14. (Original) The non-radiative dielectric waveguide of claim 9, 

wherein the composition of the complex oxide by mole ratio is expressed by 
the following formula: xMgO ■ yAlsOs ■ zSiO* (wherein x, y and z are numbers 
satisfying the x + y + z = 100 mole %, x representing 10 to 40 mole %, y representing 
10 to 40 mole %, and z representing 20 to 80 mole %). 

15. (Original) The non-radiative dielectric waveguide of claim 10, 

wherein the composition of the complex oxide by mole ratio is expressed by 
the following formula: xMgO - yAl 2 0 3 • zSi0 2 (wherein x, y and z are numbers 
satisfying the x + y + z = 100 mole %, x representing 10 to 40 mole %, y representing 
10 to 40 mole %, and z representing 20 to 80 mole %). 

16. (Previously presented) A millimeter wave transmitting/receiving apparatus 
comprising: 

a pair of parallel planar conductors arranged at an interval of half or below of 
a millimeter wave signal wavelength; 

a first dielectric strip having at its one end a high-frequency diode oscillator, 
the first dielectric strip propagating a millimeter wave signal outputted from the 
high-frequency diode oscillator; 
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a variable capacitance diode for outputting the millimeter wave signal as a 
frequency modulated transmission millimeter wave signal, by periodically 
controlling a bias voltage of the variable capacitance diode, the variable capacitance 
diode being arranged such that a direction in which the bias voltage is applied 
coincides with a direction of an electric field of the millimeter wave signal; 

a second dielectric strip, one end of the second dielectric strip being disposed 
near the first dielectric strip so as to be electromagnetically coupled, or being joined 
to the first dielectric strip, the second dielectric strip propagating part of the 
millimeter wave signal toward a mixer; 

a circulator having a first connection portion, a second connection portion, 
and a third connection portion arranged at predetermined spacings along a 
perimeter of a ferrite disk arranged in parallel to the parallel planar conductors, the 
connection portions serving as input/output terminals for the millimeter wave 
signal, the circulator outputting the millimeter wave signal inputted into one of the 
connection portions from another connection portion that is adjacent in clockwise or 
counterclockwise circulation within a plane of the ferrite disk, the first connection 
portion being connected to an output terminal of the millimeter wave signal of the 

first dielectric strip; 

a third dielectric strip for propagating the millimeter wave signal, the third 
dielectric strip being joined to the second connection portion of the circulator and 
having a transmitting/receiving antenna disposed at its front end; 

a fourth dielectric strip for propagating a received wave that is received by 
the transmitting/receiving antenna, propagated along the third dielectric strip, and 
outputted from the third connection portion of the circulator, toward the mixer; and 

a mixer portion for generating an intermediate frequency signal by mixing 
part of the millimeter wave signal and a received wave, the mixer being made by 
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placing an intermediate portion of the second dielectric strip near an intermediate 
portion of the fourth dielectric strip so that the second and fourth dielectric strips 
are electromagneticaUy coupled to, or joined to each other, 

wherein the first, second, third, and fourth dielectric strips; the variable 
capacitance diode; the circulator; and the mixer portion are interposed between the 

parallel planar conductors, 

and wherein, of the first to fourth dielectric strips, at least one is a non- 
radiative dielectric waveguide of one of claims 6 to 15. 

17. (Previously presented) A millimeter wave transmitting/receiving apparatus 
comprising: 

a pair of parallel planar conductors arranged at an interval of half or below of 
a millimeter wave signal wavelength; 

a first dielectric strip having at its one end a high-frequency diode oscillator, 
the first dielectric strip propagating a millimeter wave signal outputted from the 
high-frequency diode oscillator; 

a variable capacitance diode for outputting the millimeter wave signal as a 
frequency modulated transmission millimeter wave signal, by periodically 
controlling a Mas voltage of the variable capacitance diode, the variable capacitance 
diode being arranged such that a direction in which the bias voltage is applied 
coincides with a direction of an electric field of the millimeter wave signal; 

a second dielectric strip, one end of the second dielectric strip being disposed 
near the first dielectric strip so as to be electromagneticaUy coupled, or being joined 
to the first dielectric strip, the second dielectric strip propagating part of the 
millimeter wave signal toward a mixer; 
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a circulator having a first connection portion, a second connection portion, 
and a third connection portion arranged at predetermined spacings along a 
perimeter of a ferrite disk arranged in parallel to the parallel planar conductors, the 
connection portions serving as input/output terminals for the milhmeter wave 
signal, the circulator outputting the millimeter wave signal inputted into one of the 
connection portions from another connection portion that is adjacent in clockwise or 
counter-clockwise circulation within a plane of the ferrite disk, the first connection 
portion being connected to an output terminal of the millimeter wave signal of the 

first dielectric strip; 

a third dielectric strip for propagating the millimeter wave signal, the third 
dielectric strip being connected to the second connection portion of the circulator 
and having a transmitting antenna disposed at its front end; 

a fourth dielectric strip having at its front end a receiving antenna and 

having its other end a mixer; 

a fifth dielectric strip connected to the third connection portion of the 
circulator, the fifth dielectric strip propagating a millimeter wave signal received 
and mixed with the transmitting antenna and attenuating the millimeter wave 
signal at a non-reflective terminal end disposed at a front end of the fifth dielectric 
strip; and 

a mixer portion for generating an intermediate frequency signal by mixing 
part of the millimeter wave signal and a received wave, the mixer being made by 
placing an intermediate portion of the second dielectric strip near an intermediate 
portion of the fourth dielectric strip so that the second and fourth dielectric strips 
are electromagnetically coupled to, or joined to each other, 
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wherein the first, second, third, fourth, and fifth dielectric strips; the variable 
capacitance diode; the circulator; and the mixer portion are interposed between the 

parallel planar conductors, 

and wherein, of the first to fifth dielectric strips, at least one is a non- 
radiative dielectric waveguide of one of claims 6 to 15. 

18. (New) A millimeter wave transimtting/receiving apparatus comprising: 

a pair of parallel planar conductors arranged at an interval of half or below of 
a millimeter wave signal wavelength; 

a first dielectric strip having at its one end a high-frequency diode oscillator, 
the first dielectric strip propagating a millimeter wave signal outputted from the 
high-frequency diode oscillator; 

a variable capacitance diode for outputting the millimeter wave signal as a 
frequency modulated transmission millimeter wave signal, by periodically 
controlling a bias voltage of the variable capacitance diode, the variable capacitance 
diode being arranged such that a direction in which the bias voltage is applied 
coincides with a direction of an electric field of the millimeter wave signal; 

a second dielectric strip, one end of the second dielectric strip being disposed 
near the first dielectric strip so as to be electromagnetically coupled, or being joined 
to the first dielectric strip, the second dielectric strip propagating part of the 
millimeter wave signal toward a mixer; 

a circulator having a first connection portion, a second connection portion, 
and a third connection portion arranged at predetermined spacings along a 
perimeter of a femte disk arranged in parallel to the parallel planar conductors, the 
connection portions serving as input/output terminals for the millimeter wave 
signal, the circulator outputting the millimeter wave signal inputted into one of the 
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connection portions from another connection portion that is adjacent in clockwise or 
counter-clockwise circulation within a plane of the ferrite disk, the first connection 
portion being connected to an output terminal of the milhmeter wave signal of the 

first dielectric strip; 

a third dielectric strip for propagating the millimeter wave signal, the third 
dielectric strip being joined to the second connection portion of the circulator and 
having a transmitting/receiving antenna disposed at its front end; 

a fourth dielectric strip for propagating a received wave that is received by 
the transmitting/receiving antenna, propagated along the third dielectric strip, and 
outputted from the third connection portion of the circulator, toward the mixer; and 
a mixer portion for generating an intermediate frequency signal by mixing 
part of the millimeter wave signal and a received wave, the mixer being made by 
placing an intermediate portion of the second dielectric strip near an intermediate 
portion of the fourth dielectric strip so that the second and fourth dielectric strips 
are electromagnetically coupled to, or joined to each other, 

wherein the first, second, third, and fourth dielectric strips; the variable^ 
capacitance diode; the circulator; and the mixer portion are interposed between the 

parallel planar conductors, 

and wherein, of the first to fourth dielectric strips, at least one is a non- 
radiative dielectric waveguide of one of claims 1 to 5. 
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19 (New) A millimeter wave transmitting/receiving apparatus comprising: 

a pair of parallel planar conductors arranged at an interval of half or below of 
a millimeter wave signal wavelength; 

a first dielectric strip having at its one end a high-frequency diode oscillator, 
the first dielectric strip propagating a millimeter wave signal outputted from the 
high-frequency diode oscillator; 

a variable capacitance diode for outputting the millimeter wave signal as a 
frequency modulated transmission millimeter wave signal, by periodically 
controlling a bias voltage of the variable capacitance diode, the variable capacitance 
diode being arranged such that a direction in which the bias voltage is applied 
coincides with a direction of an electric field of the millimeter wave signal; 

„ second dielectric strip, one end of the second dielectric strip being disposed 

the first dielectric strip so as to be electromagnetically coupled, or being joined 

to the first dielectric strip, the second dielectric strip propagating part of the 
millimeter wave signal toward a mixer; 

a circulator having a first connection portion, a second connection portion, 
and a third connection portion arranged at predetermined spacings along a 
perimeter of a ferrite disk arranged in parallel to the parallel planar conductors, the 
connection portions serving as input/output terminals for the millimeter wave 
signal the circulator outputting the millimeter wave signal inputted into one of the 
connection portions from another connection portion that is adjacent in clockwise or 
counter-clockwise circulation within a plane of the ferrite disk, the first connection 
portion being connected to an output terminal of the millimeter wave signal of the 
first dielectric strip; 



a 

near 
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a third dielectric strip for propagating the millimeter wave signal, the thord 
dielectric strip being connected to the second connection portion of the circulator 
and having a transmitting antenna disposed at its front end; 

a fourth dielectric strip having at its front end a receiving antenna and 

having its other end a mixer; 

a fifth dielectric strip connected to the third connection portion of the 
circulator, the fifth dielectric strip propagating a millimeter wave signal received 
and mixed with the transmitting antenna and attenuating the millimeter wave 
signal at a no^-reilective terminal end disposed at a front end of the fifth dielectric 
strip; and 

a mixer portion for generating an intermediate frequency signal by mixing 
part of the millimeter wave signal and a received wave, the mixer being made by 
placing an intermediate portion of the second dielectric strip near an intermediate 
portion of the fourth dielectric strip so that the second and fourth dielectric stops 
are electromagnetically coupled to, or joined to each other, 

wherein the first, second, third, fourth, and fifth dielectric strips; the variable 
capacitance diode; the circulator; and the mixer portion are interposed between the 

parallel planar conductors, 

and wherem, of the first to fifth dielectric strips, at least one is a non- 
radiative dielectric waveguide of one of claims 1 to 5. 
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